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The ever-growing energy demand worldwide and the announced end of the so-called “fossil fuel 
era” are currently boosting the development of electrochemical energy technologies, such as fuel 
cells, batteries and supercapacitors. In proton-exchange membrane fuel cells (PEMFC), special 
effort has been paid to improve the catalytic activity for the oxygen reduction reaction (ORR) of 
the cathodic material, its stability and to decrease its precious metal content. Pt/C or bimetallic 
Pt3M/C electrocatalysts (with M = Cr, Fe, Co, Ni, Cu) are now classically used at the cathode 
because of their enhanced oxygen reduction reaction (ORR) activity (Figure 1). However, an 
increased ORR activity is meaningless if it cannot be maintained over time. 
This presentation will describe the stability issues encountered by Pt3M/C cathode materials 
in model and real operating conditions 
1
. From this results, mitigation strategies in terms of 
design of architectured nanoparticles will be addressed 
2,3
.   
 
 
 
Figure 1. Components of a single PEM fuel cell: schematic (left); scanning electron microscopy (SEM) image of the MEA (middle) 
and transmission electron microscopy (TEM) images of a commercial Pt/C catalyst 
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